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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
brecisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] While forming a thin film to the wafer which was made to generate the micro (mu) wave 
plasma and RF (radio frequency) plasma, and was installed in the reaction chamber at the 
substrate electrode In the precoat approach of plasma-CVD equipment equipped with the 



chamber by membrane formation The precoat approach of the plasma-CVD equipment 
characterized by carrying out a precoat to a reaction chamber internal surface with mu wave 
plasma generated by mu wave introduced from the introductory aperture of a reaction chamber 
wall surface after cleaning termination. 

[Claim 2] While forming a thin film to the wafer which was made to generate the microwave 
plasma and RF (radio frequency) plasma, and was installed in the reaction chamber at the 
substrate electrode In the precoat approach of plasma-CVD equipment equipped with the 
plasma cleaning function to remove the deposit deposited on the wall surface in a reaction 
chamber by membrane formation The precoat approach of the plasma-CVD equipment 
characterized by impressing RF to a reaction chamber wall surface after cleaning termination, 
and carrying out a precoat to a reaction chamber internal surface with RF plasma. 
[Claim 3] While forming a thin film to the wafer which was made to generate the microwave 
plasma and RF (radio frequency) plasma, and was installed in the reaction chamber at the 
substrate electrode In the precoat approach of plasma-CVD equipment equipped with the 
plasma cleaning function to remove the deposit deposited on the wall surface in a reaction 
chamber by membrane formation 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
'damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to plasma-CVD (chemical vapor deposition) 
equipment, especially, forms membranes using the microwave plasma and RF plasma, and relates 
to reduction of the foreign matter after cleaning termination of the wall surface deposition film in 
high density plasma-CVD equipment equipped with the cleaning function to remove the wall 
surface deposit in a reaction chamber. 
[0002] 

[Description of the Prior Art] The foreign matter (particle) generated with semiconductor 
fabrication machines and equipment is the big factor which reduces the yield and an equipment 
operating ratio. Plasma-CVD equipment is used in order to grow up a thin film into a silicon 
wafer or other substrates. In the process in which a thin film is grown up into substrate front 
faces, such as a wafer using this equipment, a thin film grows up to be also the internal surface 
of reaction chambers other than a substrate, and other wall surfaces, although this thin film 
changes with membranous classes (Si02, Si3N4, poly-Si, etc.) — fixed thickness (number - 
dozens of micrometers) — until — if it deposits, a crack will occur on the film with own internal 
stress of film, and it will exfoliate from a wall surface. Extent of this exfoliation changes greatly 
with a wall surface configuration, and the surface treatment and the quality of the materials 
which the film deposits. If it adheres to a wafer front face, it will become a foreign matter, and 
the exfoliation object generated by such phenomenon causes an open circuit and short circuit of 
a semiconductor circuit, and becomes the big cause of poor manufacture. 
[0003] Therefore, before such a phenomenon happens, the film deposited on the reaction 
chamber internal surface must be removed. Therefore, a cleaning function is needed for plasma- 
CVD equipment with a membrane formation function. As the cleaning approach, the gas for 
washing is activated with the plasma and the approach a chemical reaction and a spatter 
operation remove the deposition film, and the so-called plasma cleaning method are used well. 
While the reaction by-product of a wall surface is removable with this cleaning, the problem said 
that foreign matters occur frequently is after cleaning by the wall surface damage by cleaning. 
[0004] For example, with the plasma-CVD equipment which forms an insulating oxide film (Si02), 
the reaction by-product deposited on the reaction chamber wall surface separates and falls, and 
adheres to a wafer. In order to prevent this, the reaction by-product deposited by dry cleaning 
which used NF3 gas etc. periodically is removed, under the present circumstances, since 
deposition distribution of a reaction by-product differs from etching distribution of the deposition 
film by cleaning, the wall surface itself is etched in the part from which the film was removed by 
the initial stage when the deposit of a reaction chamber wall surface was removed completely — 
being the so-called — excess dirty ****** is carried out. Since a wall surface turns into a split 
face and the resultant and gas adsorption by cleaning are in a wall surface by this, in the 
membrane formation after cleaning termination, the foreign matters by film peeling etc. occur 
frequently. In order to stop this, the so-called precoat which is made to deposit the film on a 
reaction chamber internal surface after cleaning, and closes a foreign matter is indicated by 
JP,10-189488,A and JP,8-97157,A. 
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[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, with the plasma-CVD 
equipment of an insulator layer, since a reaction chamber wall surface turns into a split face by 
cleaning and the resultant and gas adsorption by cleaning are in a wall surface, the foreign 
matter by film peeling etc. is generated in the membrane formation after cleaning termination. 
Moreover, since a lot of electrons generated by the plasma are accumulated in the insulator 
layer of a reaction chamber wall surface, when the big potential difference arises between a 
conductive wall surface and an insulator layer, there is a problem said that the foreign matters 
by dielectric breakdown of the deposition film occur frequently. 

[0006] By the precoat approach of said official report, in order to prevent the dielectric 
breakdown for only stopping a foreign matter, there is a possibility of a precoat being carried out, 
and a foreign matter being generated at the time of precoat deposition, and polluting a 
semiconductor device by it. 

[0007] This invention was made that this trouble should be avoided and that purpose is in 
offering the high high throughput plasma-CVD equipment of an operating ratio by the precoat 
approach without foreign matter generating at the time of membrane formation. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, by 
this invention, a precoat is carried out to a reaction chamber internal surface with mu wave 
plasma generated by mu wave introduced from the introductory aperture of a reaction chamber 
wall surface after cleaning termination. Or RF is impressed to a reaction chamber wall surface 
after cleaning termination, and a precoat is carried out to a reaction chamber internal surface 
with RF plasma. 

[0009] Or RF is impressed to a substrate electrode after cleaning termination, and a precoat is 

carried out to a reaction chamber internal surface with RF plasma. 

[0010] 

[Embodiment of the Invention] The plasma-CVD equipment of the 1st operation gestalt of this 
invention is explained using drawin g 4 from drawin g 1 . Drawing 1 R> 1,3, and 4 are the sectional 
side elevations having shown the configuration of the side cross section of a reaction chamber 1. 

[001 1] A reaction chamber 1 is formed of the upper chamber 2 made from aluminum alloy 
(A5052), and the bottom chamber 3, and the upper chamber 2 and the bottom chamber 3 of each 
other are insulated by the insulating material 6. mu wave installation apertures 5 (product made 
from a quartz etc.) for the gas nozzles 4, such as a product made from an alumina (aluminum 
203) for introducing 02 and NF3 gas into the upper chamber 2, to introduce two or more and mu 
wave are formed several places. The waveguide 18 for leading mu wave to this aperture is 
connected, mu wave oscillator 19 (frequency of 2.45GHz) and the power source 21 for 
generating mu wave are attached in the point. Furthermore, the RF power source 8 (frequency of 
13.56MHz) is connected with the matching box 7 so that RF PAWA can be impressed to the wall 
surface of the upper chamber 2. Moreover, in order to form an ECR (electron cyclotron 
resonance) field in the outside surface of the upper chamber 2 near the outlet of mu wave 
installation aperture 5, to raise electron density to it, to urge generation of ion and a radical to it 
and to generate the high-density plasma, two or more permanent magnets 20 for shutting up the 
plasma generated by the reaction chamber 1 by the cusp field are arranged. 
[0012] Two or more gas nozzles 9 for introducing the gas of SiH4, Ar, and NF3 grade into the 
bottom chamber 3 are formed in a hoop direction, and the turbo molecular pump 10 is attached 
in the lower part. The rough length vacuum pump 1 1 and gas treatment equipment 1 2, such as a 
positive-displacement design, are connected to the point of a turbo molecular pump 10. 
Moreover, the bottom chamber 3 is grounded. In the reaction chamber 1 , the substrate electrode 
15 incorporating the electrostatic adsorber 14 for adsorbing the wafer 13 for membrane 
formation processing is installed. The matching box 16 and the RF power source 17 are 
connected to the substrate electrode 1 5 so that RF PAWA can be impressed. A wafer 1 3 is 
heated by the incidence of not only the heat input from the plasma but ion, heat of reaction, etc. 
Since the temperature of a wafer 1 3 has big influence on membraneous quality, a membrane 
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formation rate, etc., it needs the temperature control of a wafer 13. It has the structure of the 
helium (helium) gas passed in the opening section of a wafer 13 and the electrostatic adsorber 
14 carrying out pressure adjustable [ of this temperature control ], and performing it. 
[0013] Drawing. 2 is an explanatory view explaining the flow of the process in this operation 
gestalt. 

£0014] As shown in this drawing, a process advances by repeating membrane formation 
processing -> cleaning -> precoat -> membrane formation -> cleaning of multiple times. If 
****** of multiple times is repeated, the film by the reaction by-product will accumulate on the 
internal surface of a reaction chamber 1, or the front face of the substrate electrode 15 
gradually. If this film exceeds fixed thickness, a crack occurs on the deposition film with own 
internal stress of film, and in being the worst, this will exfoliate from a wall surface. The 
exfoliative deposition film adheres to wafer 13 front face, causes a short circuit and an open 
circuit of semiconductor device wiring, becomes poor manufacture, and reduces productive 
efficiency. Therefore, before the number of foreign matters exceeds an allowed value, cleaning 
for removing the deposition film in a reaction chamber 1 is performed, and the precoat for 
preventing the foreign matter frequent occurrence by cleaning is performed succeedingly. 
Hereafter, each concrete approach is explained. 

[0015] (1) Expiain the membrane formation approach using membrane formation approach 
drawing 1 . 

[0016] First, while introducing a wafer 13 and installing it on the substrate electrode 15 via a 
conveyance room (not shown) in the reaction chamber 1 by which pressure regulation was 
carried out with the turbo molecular pump 10 and the rough length vacuum pump 11, a wafer 13 
is adsorbed by electrostatic force by impressing an electrical potential difference to the 
electrostatic adsorber 14. It is in this condition, for example, Ar [ a gas nozzle 9 to ] and SiH4 
gas is introduced for oxygen gas in the amount reaction chamber 1 of requests using a massflow 
controller from a gas nozzle 4. Furthermore, the pressure in a reaction chamber 1 is adjusted to 
dozens of Pa from several mm using a turbo molecular pump 10 and the rough length vacuum 
pump 1 1. Thus, if mu wave of Number Kw is introduced from hundreds, when the electron of a 
large number generated in the ECR field will plasma-ize 02, Ar, and SiH4 and SiH3, oxygen, etc. 
which are the decomposition product of SiH4 generated by this will react on the front face of a 
wafer 13 from mu wave installation aperture 5, Si02 film accumulates on a wafer 13. Moreover, if 
the RF power source 17 and a matching box 16 are used for the substrate electrode 15 at 
coincidence and RF PAWA of Number Kw is impressed from hundreds, since a plasma sheath will 
be formed between wafer 13 front face and the plasma and bias voltage (from ten minus to 
thousands of volts) will occur, the ion (especially Ar) generated by plasma-ization of introductory 
gas carries out incidence to wafer 13 front face by electric field. Thereby, the spatter of the 
Si02 film deposited on wafer 1 3 front face is carried out with Ar ion. By making it this 
appearance, Si02 film can be formed without a void (opening) in the level difference sections, 
such as aluminum wiring. After making desired thickness deposit and stopping impression of gas 
installation, mu wave, and RF, the applied voltage of an electrostatic adsorber is disconnected 
and a wafer 13 is taken out outside a reaction chamber 1. 
[0017] (2) Explain the cleaning approach using cleaning approach draw[ng_3 . 
[0018] First, via a conveyance room (not shown), the covering wafers 22, such as a product 
made from an alumina for protecting the front face of the electrostatic adsorber 14 from the 
plasma, are introduced in the reaction chamber 1 by which pressure regulation was carried out 
with the turbo molecular pump 1 0 and the rough length vacuum pump 1 1 , and it installs on the 
substrate electrode 15. Thus, for example, NF3 gas is introduced in the amount reaction 
chamber 1 of requests using a massflow controller from a gas nozzle 4. And while adjusting the 
pressure in a reaction chamber 1 to thousands of Pa from a number using a turbo molecular 
pump 10 and the rough length vacuum pump 1 1, NF3 plasma is generated in a reaction chamber 
1 by using the RF power source 8 and a matching box 7 for the upper chamber 2, and impressing 
RF PAWA of Number Kw from hundreds. F radical and F ion which were generated by 
decomposition of NF3 gas react with Si of Si02 film, and cleaning (etching) of the deposition film 
is performed by becoming gas, such as SiF4, and being discharged. At this time, the power 
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source 21 of mu wave oscillator 19 for generating RF power source impressed to the substrate 
electrode 1 5 and mu wave is intercepted. 

[0019] Thus, the deposited reaction by-product is removed, under the present circumstances, 
since deposition distribution of a reaction by-product differs from etching distribution of the 
deposition film by cleaning, the wall surface itself is etched in the part from which the film was 
removed by the initial stage when the deposit of a reaction chamber wall surface was removed 
completely — being the so-called — excess dirty ****** is carried out. Therefore, in the 
membrane formation immediately after cleaning termination, in order that a resultant and gas 
adsorption according [ (1) reaction-chamber 1 internal surface ] to cleaning may remain in an 
internal surface in a split face, the foreign matters by film peeling etc. occur frequently. (2) 
Moreover, immediately after cleaning, in order that a conductive wall surface may be exposed, if 
a lot of electrons generated by the plasma are accumulated in the insulator layer of the internal 
surface of a reaction chamber 1 , the deposition film will carry out dielectric breakdown according 
to the potential difference between a conductive wall surface and an insulator layer, and foreign 
matters will occur frequently. In order to prevent these things, it is necessary to carry out a 
precoat to the internal surface of a reaction chamber 1 immediately after cleaning. 
[0020] (3) Explain the precoat approach using precoat approach drawing 4 . First, while 
introducing a wafer i 3 via a conveyance room (not shown) in the reaction chamber 1 by which 
pressure regulation was carried out with the turbo molecular pump 10 and the rough length 
vacuum pump 1 1 and installing on the substrate electrode 15, an electrical potential difference is 
impressed to the electrostatic adsorber 14, and a wafer 13 is adsorbed by electrostatic force. It 
is in this condition, for example, Ar [ a gas nozzle 9 to ] and SiH4 gas is introduced for oxygen 
gas in the amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 
4, and the pressure in a reaction chamber 1 is adjusted to dozens of Pa from several mm using a 
turbo molecular pump 10 and the rough length vacuum pump 11. Then, a power source 21 is 
turned on and the electron of a large number generated in the ECR field plasma-izes 02, Ar, and 
SiH4 by introducing mu wave of Number Kw from hundreds from mu wave installation aperture 5. 
SiH3, oxygen, etc. which are the decomposition product of SiH4 generated by plasma-ization 
react, and Si02 film is made to deposit on reaction chamber 1 internal surface. After thickness 
makes the several 10 to thousands of nm film deposit and stopping [ when dielectric breakdown 
of the deposition film by electronic wall surface are recording does not happen at the time of 
membrane formation ] gas installation and the impression power source 21 of mu wave like, the 
applied voltage of an electrostatic adsorber is disconnected and a wafer 13 is taken out outside 
a reaction chamber 1. In addition, the RF power source 8 for matching boxes and the RF power 
source 1 7 of a matching box 1 7 are turned off. 

[0021] By performing the above-mentioned process, the dry area, reaction by-product, and gas 
adsorption molecule of reaction chamber 1 internal surface which were generated by cleaning 
can be confined, and frequent occurrence of the foreign matter by film peeling etc. can be 
prevented. Moreover, the film which has sufficient pressure-proofing in the conductive wall 
surface exposed by cleaning can be deposited. Therefore, even if a lot of electrons generated by 
the plasma are accumulated in the insulator layer of the internal surface of a reaction chamber 
1 , since dielectric breakdown by the potential difference between a conductive wall surface and 
an insulator layer does not happen, a foreign matter is not generated. Thus, the high plasma- 
CVD equipment of an operating ratio with little foreign matter generating (throughput) is 
realizable with this operation gestalt 

[0022] The various operation gestalten of the precoat approach of the invention in this 
application are explained below. The process to a precoat and the process to electrostatic 
adsorption of the wafer 13 at the time of a precoat are the same as the 1st operation gestalt, 
and the explanation to there is omitted and is performed about the process after carrying out 
electrostatic adsorption of the wafer 1 3 by the following explanation. 

[0023] The precoat approach is explained for the plasma-CVD equipment of the 2nd operation 
gestalt of this invention using drawi ng 5 . Drawing 5 is the sectional side elevation having shown 
the configuration of the side cross section of a reaction chamber 1 . 

[0024] With this operation gestalt, Ar [ a gas nozzle 9 to ] and SiH4 gas is introduced for oxygen 
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gas in the amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 
4, and the pressure in a reaction chamber 1 is adjusted to dozens of Pa from several mm using a 
turbo molecular pump 10 and the rough length vacuum pump 1 1 f for example. 02, Ar, and SiH4 
are plasma-ized by turning on the RF power source 8 in the upper chamber 2, and impressing RF 
PAWA of Number Kw to coincidence from hundreds using a matching box 7. SiH3 f oxygen, etc. 
which are the decomposition product of generated SiH4 react by this, and Si02 film is made to 
deposit on reaction chamber 1 internal surface. After thickness makes the several 1 0 to 
thousands of nm film deposit and stopping [ when dielectric breakdown of the deposition film by 
electronic wall surface are recording does not happen at the time of membrane formation ] gas 
installation and RF impression like, applied voltage of an electrostatic adsorber is made cutting 
and a wafer 13 is taken out outside a reaction chamber 1. Thereby, the high plasma-CVD 
equipment of an operating ratio with little foreign matter generating (throughput) is realizable like 
the 1 st operation gestalt. 

[0025] Next, the precoat approach is explained for the plasma-CVD equipment of the 3rd 
operation gestalt of this invention using draw]ng_6 . Dr awin g 6 R> 6 is the sectional side elevation 
having shown the configuration of the side cross section of a reaction chamber 1 . 
[0026] With this operation gestalt, Ar [ a gas nozzle 9 to 1 and SiH4 gas is introduced for oxygen 
gas in the amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 
4, and the pressure in a reaction chamber 1 is ac(justed to dozens of Pa from several mm using a 
turbo molecular pump 10 and the rough length vacuum pump 1 1, for example. 02, Ar, and SiH4 
are plasma-ized by turning on the RF power source 1 7 in the substrate electrode 1 5, and 
impressing RF PAWA of Number Kw to coincidence from hundreds using a matching box 16. 
SiH3, oxygen, etc. which are the decomposition product of generated SiH4 react by this, and 
Si02 film is made to deposit on reaction chamber 1 internal surface. Like, after [ when dielectric 
breakdown of the deposition film by electronic wall surface are recording does not happen at the 
time of membrane formation ] thickness makes the several 10 to thousands of nm film deposit, 
gas installation and RF power source are turned off. Then, applied voltage of an electrostatic 
adsorber is made cutting and a wafer 13 is taken out outside a reaction chamber 1. Thereby, the 
high plasma-CVD equipment of an operating ratio with little foreign matter generating 
(throughput) is realizable like the 1st operation gestalt. 

[0027] Next, the precoat approach is explained for the plasma-CVD equipment of the 4th 
operation gestalt of this invention using drawing 7 . Drawin g 7 R> 7 is the sectional side elevation 
having shown the configuration of the side cross section of a reaction chamber 1 . 
[0028] With this operation gestalt, Ar [ a gas nozzle 9 to ] and Si04 gas is introduced for oxygen 
gas in the amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 
4, for example. While ac|justing the pressure in a reaction chamber 1 to dozens of Pa from 
several mm using a turbo molecular pump 10 and the rough length vacuum pump 1 1 several 
[ hundreds from mu wave installation aperture 5 to ] — mu wave of Kw — the upper chamber 2 
— the RF power source 8 and a matching box 7 — using — several [ hundreds to ] — 02, Ar, 
and SiH4 are plasmaHzed by impressing RF PAWA of Kw. Si02 film is made to deposit on 
reaction chamber 1 internal surface, when SiH3, oxygen, etc. which are the decomposition 
product of generated SiH4 react by this. After thickness makes the several 10 to thousands of 
nm film deposit and stopping [ whose dielectric breakdown of the deposition film by electronic 
wall surface are recording does not happen at the time of membrane formation ] gas installation, 
installation of mu wave, and RF impression like, applied voltage of an electrostatic adsorber is 
turned OFF and it takes out outside a reaction chamber 1. Thereby, the high plasma-CVD 
equipment of an operating ratio with little foreign matter generating (throughput) is realizable like 
the 1 st operation gestalt. 

[0029] Next, the precoat approach is explained for the plasma-CVD equipment of the 5th 
operation gestalt of this invention using drawing 8 . Drawing 8 R> 8 is the sectional side elevation 
having shown the configuration of the side cross section of a reaction chamber 1. 
[0030] With this operation gestalt, Ar [ a gas nozzle 9 to ] and SiH4 gas is introduced for oxygen 
gas in the amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 
4, and the pressure in a reaction chamber 1 is adjusted to dozens of Pa from several mm using a 
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turbo molecular pump 10 and the rough length vacuum pump 1 1, for example, and several 
[ hundreds from mu wave installation aperture 5 to ] — mu wave of Kw — the substrate 
electrode 15 — the RF power source 17 and a matching box 16 — using — several [ hundreds 
to ] — 02, Ar t and SiH4 are plasma-ized by impressing RF PAWA of Kw. Si02 film is made to 
deposit on reaction chamber 1 internal surface, when SiH3, oxygen, etc. which are the 
.decomposition product of SiH4 generated by this react. After thickness makes the several 10 to 
thousands of nm film deposit and stopping [ whose dielectric breakdown of the deposition film by 
electronic wall surface are recording does not happen at the time of membrane formation ] gas 
installation, installation of mu wave, and RF impression like, applied voltage of an electrostatic 
adsorber is turned OFF and it takes out outside a reaction chamber 1. Thereby, the high plasma- 
CVD equipment of an operating ratio with little foreign matter generating (throughput) is 
realizable like the 1st operation gestalt. 

[0031] Next, the precoat approach is explained for the plasma-CVD equipment of the 6th 
operation gestalt of this invention using drawi ng 9 . Drawing 9 R> 9 is the sectional side elevation 
having shown the configuration of the side cross section of a reaction chamber 1 . 
[0032] With this operation gestalt, Ar [ a gas nozzle 9 to ] and SiH4 gas is introduced for oxygen 
gas in the amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 
4, for example. While adjusting the pressure in a reaction chamber 1 to dozens of Pa from 
several mm using a turbo molecular pump 10 and the rough length vacuum pump 1 1 The RF 
power source 8 and a matching box 7 are used for the upper chamber 2. From hundreds RF 
PAWA of Number Kw impression and by using the RF power source 1 7 and a matching box 1 6 for 
the substrate electrode 1 5 further, and impressing RF PAWA of Number Kw from hundreds 02, 
Ar, and SiH4 are plasma-ized, and Si02 film is made to deposit on reaction chamber 1 internal 
surface, when SiH3, oxygen, etc. which are the decomposition product of SiH4 generated by this 
react. After thickness makes the several 10 to thousands of nm film deposit and stopping 
[ whose dielectric breakdown of the deposition film by electronic wall surface are recording does 
not happen at the time of membrane formation ] gas installation, installation of mu wave, and RF 
impression like, applied voltage of an electrostatic adsorber is turned OFF and it takes out 
outside a reaction chamber 1 . Thereby, the high plasma-CVD equipment of an operating ratio 
with little foreign matter generating (throughput) is realizable like the 1 st operation gestalt. 
[0033] Next, the precoat approach is explained for the plasma-CVD equipment of the 7th 
operation gestalt of this invention using drayying 10 . Prawing l O is the sectional side elevation 
having shown the configuration of the side cross section of a reaction chamber 1. 
[0034] With this operation gestalt, Ar [ a gas nozzle 9 to ] and SiH4 gas is introduced for oxygen 
gas in the amount reaction chamber 1 of requests using a massflow controller from a gas nozzle 
4, and the pressure in a reaction chamber 1 is adjusted to dozens of Pa from several mm using a 
turbo molecular pump 10 and the rough length vacuum pump 1 1, for example. And the RF power 
source 8 and a matching box 7 are used for the upper chamber 2 for mu wave of hundreds to 
the number Kw from mu wave installation aperture 5, and RF PAWA of Number Kw is impressed 
from hundreds. Furthermore, the RF power source 17 and a matching box 16 are used for the 
substrate electrode 15, and RF PAWA of Number Kw is impressed from hundreds. This plasma- 
izes 02, AR, and SiH4. SiH3, oxygen, etc. which are the decomposition product of SiH4 
generated by this react, and Si02 film is made to deposit on reaction chamber 1 internal surface. 
After thickness makes the several 10 to thousands of nm film deposit and stopping [ whose 
dielectric breakdown of the deposition film by electronic wall surface are recording does not 
happen at the time of membrane formation ] gas installation, installation of mu wave, and RF 
impression like, applied voltage of an electrostatic adsorber is turned OFF and it takes out 
outside a reaction chamber 1 . Thereby, the high plasma-CVD equipment of an operating ratio 
with little foreign matter generating (throughput) is realizable like the 1st operation gestalt. 
[0035] The precoat approach of the 8th operation gestalt of this invention is explained using 
drawin g 1 1 . Drawing 1 1 is the explanatory view of the precoat approach. With this operation 
gestalt, a precoat is divided into two steps and performed. As the 1st step, the same precoat as 
the operation gestalt 1 is performed, and the same precoat as the operation gestalt 4 is 
performed succeedingly. Thereby, the high plasma-CVD equipment of an operating ratio with 
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little foreign matter generating (throughput) is realizable like 1 operation gestalt. 
[0036] The precoat approach of the 9th operation gestalt of this invention is explained using 
d rawin g 12 . Dra wing 12 is the explanatory view of the precoat approach. As well as the 8th 
operation gestalt, a precoat is divided into two steps and performed. As the 1st step, the same 
precoat as the operation gestalt 1 is performed, and the same precoat as the operation gestalt 5 
js performed succeedingly. Thereby, the high plasma-CVD equipment of an operating ratio with 
little foreign matter generating (throughput) is realizable like the 1 st operation gestalt. 
[0037] The precoat approach of the 10th operation gestalt of this invention is explained using 
drawing 1 3 . Drawing 13 is the explanatory view of the precoat approach. As well as the gestalt 
of the 8th operation, a precoat is divided into two steps and performed. As the 1st step, the 
same precoat as the operation gestalt 1 is performed, and the same precoat as the operation 
gestalt 6 is performed succeedingly. Thereby, the high plasma-CVD equipment of an operating 
ratio with little foreign matter generating (throughput) is realizable like the 1 st operation gestalt. 
[0038] In addition, the precoat approach which combined suitably the above-mentioned operation 
gestalten 1-6 is also possible, and the same effectiveness can be expected. 
[0039] Moreover, as a semiconductor device which can apply the operation gestalt explained 
above, the semiconductor device equipped with at least one film among Si3N4 filrn for the oxide 
film for the polish recon film of gate electrode wiring, the phosphorus dope polysilicon contest 
film, isolation, or layer insulation or the Lynn glass membrane, and a capacitor insulation is 



[Effect of the Invention] Since according to this invention a wall surface admolecule shuts up 
and foreign matter generating by dielectric breakdown of the increment in a foreign matter by 
film peeling and the deposition film in reaction chamber 1 internal surface can be prevented by 
smoothing of ****** in the membrane formation immediately after plasma cleaning, it is effective 
in the high plasma-CVD equipment of an operating ratio (throughput) being realizable. 



[Translation done.] 



[0040] 
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JPO and NCIPI are not responsible for any 
'damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the partial sectional side elevation showing the configuration of the reaction 
chamber of the plasma-CVD equipment of the 1 st operation gestalt. 

[Drawin g 2] It is the explanatory view of the flow of the process of the 1st operation gestalt. 
[DrawingJS] It is the partiai sectional side elevation showing the configuration of the reaction 
chamber at the time of cleaning of the 1 st operation gestalt. 

[Drawing 4] It is the partial sectional side elevation showing the configuration of the reaction 
chamber at the time of the precoat of the 1 st operation gestalt. 

[Dr awin g 5] It is the partial sectional side elevation showing the configuration of the reaction 
chamber at the time of the precoat of the 2nd operation gestalt. 

[Drawing 6] It is the partial sectional side elevation showing the configuration of the reaction 
chamber at the time of the precoat of the 3rd operation gestalt. 

[Drawing 7] It is the partial sectional side elevation showing the configuration of the reaction 
chamber at the time of the precoat of the 4th operation gestalt. 

[Drawing 8] It is the partial sectional side elevation showing the configuration of the reaction 
chamber at the time of the precoat of the 5th operation gestalt. 

[Drawin g 9] It is the partial sectional side elevation showing the configuration of the reaction 
chamber at the time of the precoat of the 6th operation gestalt. 

[ Draw ing 10] It is the partial sectional side elevation showing the configuration of the reaction 
chamber at the time of the precoat of the 7th operation gestalt. 

[Drawing 1 1] It is the explanatory view of the precoat approach of the 8th operation gestalt. 
[D rawin g 12] It is the explanatory view of the precoat approach of the 9th operation gestalt. 
[Drawing 13] It is the explanatory view of the precoat approach of the 10th operation gestalt. 
[Description of Notations] 

1 [ — A gas nozzle, 5 / — mu wave installation aperture, ] — A reaction chamber, 2 — A top 
chamber, 3 — A bottom chamber, 4 6 [ — Gas nozzle, ] — An insulating material, 7 — A 
matching box, 8 — RF power source, 9 10 [ — A wafer, 14 / — An electrostatic adsorber, 15 / 
— A substrate electrode, 16 / — A matching box, 17 / — RF power source, 18 / — A 
waveguide, 19 / — mu wave oscillator, 20 / — A permanent magnet, 21 / — A power source, 
22 / — Covering wafer. ] — A turbo molecular pump, 11 — A rough length vacuum pump, 12 — 
Gas treatment equipment, 1 3 
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